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Continued fluctuations in the price of gold and other metals has prompted

intense interest in the use of alternative alloys devoid of precious constitu-

ents. Over the past decade numerous base-metal alloys designed for use in

the ceramo-metal technique have been marketed. Results of studies designed

to assess the composition, microstructural features, mechanical properties,

biological features and manipulative characteristics of a broad spectrum

1-4
of base-metal alloys have appeared throughout the dental literature.

From the available data, it would appear that these alloys possess mechani-

cal characteristics suitable for their use in fixed prosthodontics; however,

the inabilitv to fabricate consistently well fitting fixed prostheses from

base-metal alloysS- 7 limit tihe routine use of these materials.

Heretofore, investigations for the determination of the casting accuracy

of base-metal alloys have employed investing materials designed for use with

the expensive high fusinig golds.0' 7 Recently, however, investment materials

and techniques marketed specifically for the casting of base-metal alloys

have become commercially available.

'[his report is based upon observations of the apparent fit of cast base-

metal copings fabricated with the use of these current state-of-the-art

procedures and materials.

MATERIALS AND METHODS

A die was machined from brass to receive a full coverage casting (Fig. 1).

A beveled cervical margin and tapered (-10') axial walls were developed

during the machining process. An indentation was placed on the top surface

of the die to aid in casting orientation. Final polishing of the brass die

was accomplished with an aqueous slurry of flour of pumice and a wet rag wheel.

Three molds of the completed die were fabricated from an industrial grade

silicone. + Ultimately each of these molds was used to produce twenty-five

+RTV-77, General Electric Co., Waterford, NY, 12188.



stone' replicas of the brass die. A coping of the desi red contour was waxed

onl the brass die and a moldi of this cvpi n-die assembly was made from the

aforementijoned silicone material. [Juring the study, wax patterns of cons istent

size and shape were COnstrUCted in thle following manner. The mold of the

brass die and. Copino was filIled with molten inlay wax. §Then a stone die

was inserted into the mold and stabilized until the wax sol idi fi ed. After

withdrawal from the mold, the marg in of the pattern was refined with a

carvwino instrume1lnt. The jut egri tv of the wax-stone dlie phase boundary wa s

confi rmed with the aid of a steroscopic microscope at 3 X magnification.

A pre formed Wax. spnie w ith reservoir was at tached to the point on the ci rcum-

terent ia IJ unc tionl of the ''0cc lusa 1'' (top ) and axial walls of thle piattern at

an aug le of forty-fivye degrees to the lonir, axis of the coping . Each sprued

waIx pat tern was luted to aI sprue, former and surface tension reducing agent

was appli ed to the internal and ext ernal surfaces of thle copinug. Ex c ess

aocint was removed with the use of a dry artist's brush.

The studk. was designed to assess thle influence of three investment materi -

aI'onl the fit of copings cast from five baIse-mletall al lo\'v

':Si 1kv Rock, Whlip-Mix Corp. .Loui svi lle, KY, 40217.

Mlaves Jul av Wax, MaIves CO. , Cleveland, 01l, 4.1141-.

11011111) 1 ZVI, KO'r C . ,RomuI lus , MI1, 481 7..

* fl Crxm igo Id 2 Investment and iii-Temp Cast ing finvestment , Whip-Mix Corp.,

Lou isv ili c, KY, 410217 and Neoloy Iii-hleat Crown and Bridge Investment,

Nco Io~v Produict s, c., Posen , II., 00169).

' iohld , Dent sp I Internat i onalI, York, PA, 17-10.1 Ceramal by 11, Ceramco, Inc.,

Lijst Wjindsor , NY, 085l02. 1n ibond , Un itek , Inc. , Mlonrov ia, CA. 9101o; Biocast,

* ' . Ic~er ic GolId Co. , Wa Ii ugfor. CT (', Oo.19 2; and Neoblond 11 , Neo Joy Products , Inc,

['ose , I, 0409.
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The completed wax patterns were invested as prescribed by the manufacturers

of the respective investment materials. Compensatory setting expansion of

the freshly poured investments was achieved either by allowing tle molds

to bench-cure (Neoloy Hi-Ileat Crown and Bridge Investment) or to cure

while immersed in 10001: water (Ceramigold 2 and Hi-Temp Casting Investment).

Twenty-five molds were made from each investment material. Burnout of the

cured molds was accomplished in accordance with the respective alloy manu-

facturers' instructions. A like number of molds were cast in each alloy.

An additional five wax patterns were invested in each material and cast
++

in a gold-palladium alloy to monitor investing and casting technique.

All of the alloys were incelted and cast with the aid of an automatic induc-

tion casting machine. The cast molds were allowed to cool to room tem-

peratuore prior to divestment. Then the castings were retrieved from the

molds and sandb lasted to remoVe r'esi da 00 investment and oxide fi lIs.

Fol lo ing debri dement , the cast in.Is were p laced on their respective stone

dies and examined for inarginal integritv and fit with the aid of a stereo-

microscope at 3 X magnification. The alloy from which a particular coping

was fabricated was unknown to the examiner. Castings were subiectivelv

Jud,.Sed as adequate, overs O 7e 0r undersize.

RESIiLTS

The apparent accuricy of the castings is shown in Fi. 2. As a group,

the hase-met a I cast ings fai led to fit thei r respective dies. The dis-

trilbution of scores for the group was as follows- adequate, 8 percent;

++(llympia, .J. F. ,Jelenko and Co., New Rochelle, NY, 10801.

:1;llectromatic 111, Ilowmedica Inc., Chica;o, I, , 60(,32.
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oversize, 23 percent and undersize, 69 percent. Base-metal copings fabri-

cated from Neolov investment molds were consistently undersize as were 80

percent of those cast in the gold-palladium alloy, Olympia. On the other

hand, 100 percent of the Olympia castings from Hi-Temp and 80 percent of

those from Ceramigold 2 molds were judged as adequate. Twenty percent of

the Olympia castings fabricated from Ceramigold 2 molds were oversize.

Ceramal loy II , Biocast and Unihond cast into Hi-Temp investment molds

were the only alloys from which adequate copings were produced. With

Ceramigold 2 investment castings of Biobond and Ceramalloy II were pre-

dominantly oversize; whereas, castings of Unibond, Biocast and N.eobond II

were undersize.

D ISCU]SS ION

Previous studies have suggested the sensitivity of base-metal alloy to

conventional laboratory procedures. '7 The present data also may be in-

dicative of allov "technique sensitivity"; however, the perponderance of

oversize and undersize castings is attributable mainly to alloy-investment

interaction. The discrepancy in the number of oversize to undersize castings

produced from the three investment materials would appear to support this

p rem i s e.

Although the investment materials employed in this study are marketed

for use with base-metal a I loys , it would appear that alteration of manu-

facturers' recommended investing techniques is required to enhance the

fit of base-metal castings. From the available data, the greatest
9

potential for improvement of fit of base metal casting alloys lies in the

modification of recommended techniques for Ili-Temp and Ceramigold 2 in-

vestment materia Is. Studies designed to assess the effects of manuplative

Ik
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variables on the compensatory expansion of investment materials and the

subsequent fit of base-metal castings are in progress.

SUMMARY

The effect of investment material on the casting accuracy of five base-

metal alloys was evaluated. Overall, the fit of the test castings was poor.

Individual alloy-investment interaction appeared significant. Although

marketed for use with base-metal alloys, it would appear that alteration

of the investment manufacturers' recommended techniques are required to

enhance the fit of base-metal restorations.

*11
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LEGENDS FOR F IGURES

F~igure~c 1. machined brass die.

F~iguLre 2. Apparent casting accuracy. A, Riohond; B, Coramalloy 11;

C, tinibond; D, Biocast; Ei, Neobond 11 and F, Olympia.
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